We consider a class of routing problems on connected graphs G. Initially, each vertex v of G is occupied by a "pebble" which has a unique desti- 
The odd-even sorting network shows that in the very special case that G is an n-vertex path, any permutation can be routed in n steps.
Here we investigate this routing problem for a variety of graphs G, including trees, complete graphs, hypercubes, Cartesian products of graphs, expander graphs and various Cayley graphs. In addition,
we relate this routing problem to certain network flow problems, and to several graph invariants including diameter, eigenvalues and expansion coefficients. Three of our results are the following:
(i) Any permutation can be routed on any n-vertex connected graph in less than 3n steps.
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(ii) For any d-regular graph on n vertices in which the absolute value of any nontrivial eigenvlaue is at most J, any permutation can be routed in 0(d2 log2 n/(d -~)z) steps.
(iii) For any Cayley graph of a group of n elements with respect to a polylogarithmic (in n) number We will imagine that the steps during a routing process occur at discrete times, and we let 
Trees
Let T(n) denote some arbitrary fixed tree on n vertices. The following result gives a reasonably good upper bound on rt(Z'(n)).
The proof is rather lengthy and due to space limitations we only sketch it here. We note, though, that it is much easier to prove the weaker statement Since by induction each subtree Tj can now be routed in fewer than 3 lTj I steps, then they can all be routed (in parallel)
in fewer than 3max lTj I steps.
Combining these estimates the assertion of the theorem can be deduced. u
We note that the proof easily yields an efficient, 
Note that since G x G' and G' x G are isomorphic graphs then (6) can be written in the following sym- 4 It is easy to see that rt(Gn) = 2n + 0(1) .
It turns out that rt(Gn x G.) is not much larger.
Theorem 4.6 rt(G~x G.) = (1 +o(l))2n .
The proof of this theorem requires several preparations and will not be given here v assigned to any edge e of E, where we will distinguish between e = ij c E and the edge -e = ji with the reverse orientation. We will say that 4 is balanced if d(e) = @(-e) for all edges of G.
It turns out that the main step in the proof of Theorem 4.6 is the following lemma, whose proof, which applies certain canonical balanced flows corresponding to the spanning trees of C4, will appear in the full version of the paper. This lemma can be used to establish Theorem 4.6. Moreover, the whole argument can be ex--tended for the k-fold product G: = G. x . . . x G., provided we prove the corresponding flow result on Qk, the k-cube, which maybe of interest in its own right. This can indeed be done, by proving the following result whose detailed proof is omitted. Here is an outline of the proof of Theorem 5,1.
The first observation in the proof is that by Propo- u .
